EDITORIAL SYNOPSIS With the electron microscope, mucosal changes induced by the instillation of water into a segment of jejunum of rats were observed. The animals had been deprived of food and water for 24 hours.
The small intestine has the function of absorbing ingested food, water, and electrolytes. The villous epithelium, which contains abundant enzymes, performs absorptive work. Electron microscopy has demonstrated that the free surface of the cells is covered by microvilli and that adjacent cells are interlocked by folds of their plasma membranes. Absorbed substances must cross the continuous membrane of the microvilli, traverse the cytoplasm of the cell, and then leave the cell across the plasma membrane. This pathway has been demonstrated in the case of fat absorption (Palay and Karlin, 1956, 1959) and there are also electron microscopic studies on the absorption of protein and colloidal materials by a process of pinocytosis (Clark, 1959) . During the course of investigations concerned with the effect of various solutions on the ultrastructure of the small intestine, changes were noted on electron microscopy, which are now reported because of their importance and interest.
METHODS
Four groups of four adult Wistar rats were employed in the experiments. They were kept without food and water for 48 hours then anaesthetized with ether. The abdomen was opened and a segment of mid-jejunum, about 2 cm. long, was isolated between two light clamps, the mesenteric blood supply being untouched, and the lumen filled, but not overdistended, with distilled water by means of a tuberculin syringe and hypodermic needle. In the first group, the animals were killed after one hour, in the second after 10 minutes, in the third after three minutes, and in the fourth after 10 seconds. In all animals mucosal tissue from the segment was placed in Dalton's osmium tetroxide fixative for one hour, dehydrated with ethanol, and embedded in araldite. Sections were cut on a Servall Porter-Blum microtome, using a glass knife. constant finding is the presence of moderately large intercellular spaces in the epithelial layer, most noticeable about the middle of the lateral cell boundaries (Fig. 4) . The larger spaces seen after one hour are not visible. Most epithelial cells show the characters of the resting phase but striking changes are present in others, either isolated cells, or, in some instances, two or three neighbouring cells (Figs. 5, 6 , and 7); there is irregularity in the size and alignment of the microvilli and marked swelling of the mitochondria; the latter are far less dense than normal; in addition, small vesicles are seen. The terminal web is indistinct and beneath the brush border lies a broad zone containing occasional vesicles or electron-dense bodies.
THREE MINUTES AFTER ADMINISTRATION OF WATER
The appearances are arresting (Fig. 8) 
TEN SECONDS AFTER ADMINISTRATION OF WATER
Changes similar to those just described are seen but are less conspicuous (Fig. 9 ).
DISCUSSION
The manner in which many materials are transferred across the epithelial boundary of the gut is gradually being understood, particularly since the introduction of isolated intestinal segments as a method for studies in vitro and also by the use of isotopes. Much, however, remains unexplained. Since Heidenhain (1894) formulated the concept of an active participation of the intestinal mucosa in water absorption from the intestine, evidence has been adduced for and against this theory. In isolated segments of rat small intestine, water movement was found to be passive following the osmotic forces set up by net solute transport (Curran, 1960; Clarkston and Rothstein, 1960) . On the other hand, experiments in vivo with Thiry-Vella loops in dogs (Vaughan, 1960) and in cats (Ullmann, Dikstein, Bergmann, and Birnbaum, 1960) demonstrated that water movement occurs in the absence of, or against, high osmotic gradients, suggesting an active transport mechanism. These differences may be accounted for by the techniques used and the increased permeability of isolated gut segments. Even in isolated preparations, however, Fisher (1954 Fisher ( , 1955 and Smyth and Taylor (1957) showed that water transport was dependent on the presence of glucose and relatively independent of hydrostatic and osmotic forces. Electron microscopic changes associated with water absorption in the jejunum 7 actively metabolic and containing ion-binding radicles. Moreover, under the experimental conditions reported here, there was no dependence on the presence of glucose: the fluid instilled into the lumen of the bowel consisted of distilled water only. Cloudy swelling or hydropic change is an early and often reversible indication of cellular damage which occurs after interference with cell metabolism by many causes, such as anaerobiosis, low temperature, or poisoning by organic chemicals or heavy metals (Cameron and Spector, 1961) . It is a change almost invariably accompanied by an outflow of potassium from cells. Harris (1957) has shown that if the cell resembled a model in which a restrictive membrane enclosed a space in which potassium ions moved freely, then for a cell of 80,u diameter, equilibration of intra-and extra-cellular potassium should be 90 % complete in less than one second. In fact, mixing occurs much more slowly (Cameron and Spector, 1961) and in this respect, it is of interest that the ultrastructural changes were more marked after three minutes than after a few seconds.
Mitochondria isolated from cells in cloudy swelling have been found to be swollen and laden with water, and it has been suggested that some of the vacuolization seen in the cell cytoplasm by light microscopy in this condition in fact represents such swollen mitochondria (Cameron and Spector, 1961) . It is, therefore, of considerable interest that in the experiments in vivo reported here swollen mitochondria were observed in some of the epithelial cells 10 minutes after the instillation of water into the lumen of the bowel. These same cells also showed changes in the size and alignment of the microvilli. The latter are structures ordinarily of remarkably constant appearance and, in the small intestinal epithelium have been noted as irregular only in primary sprue (Hartman, Butterworth, Hartman Crosby, and Shirai, 1960; Zetterqvist and Hendrix 1960; Shiner and Birbeck, 1961; Shearman, Girdwood, Wynn Williams, and Delamore, 1962) , and in response to the administration of 4-aminopteroylglutamic acid (Aminopterin) to rats (Wynn Williams, 1961 
